The nutritional status of patients prior to peripheral blood stem cell transplantation (PBSCT) and its impact on length of hospital stay is not well described in the literature. The nutritional status of 66 consecutive patients (46 m:20 f); and the mean age 58.7712.0 years was determined a maximum of 2 weeks pre-transplantation using the scored Patient-Generated-Subjective Global Assessment (PG-SGA). According to the global assessment, 73% patients were well nourished, 23% moderately malnourished and 4% severely malnourished. There was a significant difference in post transplant length of stay (mean difference7s.e.m. À7.072.1 days) between wellnourished and malnourished patients and a trend towards higher mortality in the malnourished group (2 vs 20%). Although 89% of patients described no problems eating, two or more nutrition impact symptoms were reported in 30% of patients. From stepwise multiple regression analysis, nutritional status as determined by PG-SGA score was significantly associated with length of stay, accounting for 12% of the variance. In conclusion, malnutrition prior to PBSCT is associated with increased length of stay. Routine nutrition assessment of patients prior to PBSCT should be undertaken.
jective Global Assessment; malnutrition; peripheral blood stem cell transplantation Malnutrition occurs frequently in patients with cancer and can have negative impact on outcomes. The nutritional status of patients prior to haematopoietic stem cell transplantation (HSCT), including both bone marrow transplantation and peripheral blood stem cell transplantation (PBSCT), is not well described in the literature.
Although several authors state that malnutrition is frequent before bone marrow transplantation, prevalence is not reported. [1] [2] [3] Disease status, time of last chemotherapy, infections and anorexia can have a significant impact on nutritional status prior to undergoing HSCT. Malnutrition prior to transplant has been reported as being a negative prognostic factor for survival following HSCT. 2, 4, 5 Conditioning regimens used for HSCT have severe effects on the gastrointestinal tract. Patients experience a reduced oral intake due to one or more of the following: anorexia, nausea, vomiting, diarrhoea, mucositis, taste changes and in many cases, a pre-existing aversion to 'hospital food'. The prolonged suboptimal oral intake can last up to 2-3 weeks after HSCT. 6 As severe malnutrition can develop rapidly in the absence of nutritional support, 2 determining which patients are malnourished prior to transplant enables appropriate nutrition support to be initiated.
In the recently published practice guidelines for nutritional support in patients undergoing bone marrow transplantation, a recommendation based on expert agreement is that routine nutrition assessment should be performed pre-transplantation. 2 The scored PatientGenerated-Subjective Global Assessment (PG-SGA) is a valid nutrition assessment tool specifically designed for the assessment of patients with cancer. [7] [8] [9] [10] It is an adaptation of subjective global assessment, 11 which, as well as incorporating three global ratings of nutritional status (well nourished, moderately or suspected of being malnourished and severely malnourished), includes a numerical score (0-35) and additional nutrition impact symptoms. The aim of this study was to determine the nutritional status of patients prior to PBSCT and examine the impact of nutritional status on hospital length of stay.
Patients and methods
A consecutive case series of 66 patients over 18 months were assessed by a dietitian a maximum of 2 weeks prior to admission to a tertiary private hospital for PBSCT. The scored PG-SGA was used as the nutrition assessment tool and each patient was classified as either well nourished, moderately or suspected of being malnourished or severely malnourished and a total PG-SGA score calculated. 7 Body weight was measured to the nearest 0.1 kg (Tanita Inc., Tokyo, Japan Model 300GS). A retrospective review of the medical record provided information on age, diagnosis, conditioning regimen, serum albumin and length of stay. Ethics approval was obtained from the multidisciplinary ethics committee of the hospital.
Statistical analysis was carried out using SPSS for Windows (Version 12.0.1, 2001, SPSS Inc., Chicago, USA). Descriptive statistics were used to present patient characteristics. Continuous variables were normally distributed with the exception of PG-SGA score. The Kruskal-Wallis test was used to compare median PG-SGA scores for each classification of nutritional status. Owing to the small number of severely malnourished patients, patients with severe and moderate malnutrition were combined into one malnourished category. Unpaired t-test was used to examine differences in means for body mass index (BMI), serum albumin, overall length of stay and post transplant length of stay between well-nourished and malnourished patients. Correlation analysis was used to examine the association between PG-SGA score and length of stay post transplant and serum albumin. Multiple regression analysis using a stepwise procedure was performed to examine the relationship between length of stay post transplant as the dependent variable and independent variables age, serum albumin, PG-SGA score, diagnosis and conditioning regimen. The variable diagnosis and conditioning regimen were transformed into dummy variables for this analysis. Statistical significance was reported at the conventional Po0.05 level (two-tailed).
Results
Characteristics of patients who participated in the study are shown in Table 1 . According to SGA, 48 (73%) patients were well nourished, 15 (23%) moderately malnourished and three (4%) severely malnourished. There was a significant difference between median PG-SGA scores (range) for each classification of nutritional status: 3 (1-8), 12 (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) and 20 (19-22), respectively (Po0.001). Although 89% of patients described no problems eating, 30% reported the presence of two or more nutrition impact symptoms. The frequency of nutrition impact symptoms reported was as follows: nausea 24%, no appetite 20%, constipation 15%, diarrhoea 14%, taste changes 11%, early satiety 8%, dry mouth 6%, vomiting 5%, smells bothering 5%, sore mouth 3%, problems with swallowing 3% and pain 2%. There was a significant difference in the number of patients experiencing two or more nutrition impact symptoms in malnourished compared to wellnourished patients (76 vs 16%; Po0.001).
From Table 2 , well-nourished patients had a significantly lower post transplant length of stay (mean difference7 S.E.M. À7.072.1 days, P ¼ 0.002), higher serum albumin (3.271.1 g/l, P ¼ 0.005), higher BMI (2.971.1 kg/m 2 , P ¼ 0.010) and lower weight loss in the previous 6 months (6.573.9%, P ¼ 0.031) compared to those who were malnourished. There was a significant correlation between PG-SGA score and both length of stay post transplant (r ¼ 0.308, P ¼ 0.013) and serum albumin (r ¼ À0.338, P ¼ 0.006). There was no significant difference in mortality within 6 months of transplant between well-nourished and malnourished patients; however, there was a trend for higher mortality in malnourished patients (20 vs 2%; P ¼ 0.059).
Stepwise multiple regression analysis determined that none of the variables, age, serum albumin, diagnosis or conditioning treatment, were significant predictors of the length of stay post transplant. The final model included only PG-SGA score (F 1,64 ¼ 8.165, P ¼ 0.006), which accounted for 12% of the total variation in the length of stay post transplant.
Discussion
The aim of this study was to determine the nutritional status of patients prior to PBSCT and examine the impact of nutritional status on the length of stay. According to SGA classification, 73% of patients were well nourished, 23% were moderately malnourished or at risk of malnutrition and 4% were severely malnourished. The nutritional status of patients prior to HSCT is not well documented in Table 1 Characteristics of 66 patients prior to stem cell transplantation 12 reported 100 patients undergoing HSCT were at or above ideal weight and none had a history of significant weight loss (410% in previous 6 months). In the current study, seven patients had experienced 410% weight loss in the previous 6 months. In this study, patients classified as well nourished (SGA A) had a significantly lower PG-SGA score compared to those rated as moderately malnourished or at risk of malnutrition (SGA B) or severely malnourished (SGA C). The PG-SGA score increases with deteriorating nutritional status as would be expected. These findings are consistent with other studies in patients with cancer that have demonstrated a linear association between PG-SGA score and SGA global categorization. 9, 13 A feature of the scored PG-SGA as a nutrition assessment tool is that the presence of nutrition impact symptoms is documented. In this study, 30% of patients were experiencing two or more nutrition impact symptoms prior to transplantation. The two most frequent symptoms reported were nausea and decreased appetite, which have a direct effect on oral intake. Unless nutrition impact symptoms such as these are adequately addressed, it is unlikely that there will be improvements in the patients' nutritional status. 7 Well-nourished patients had a significantly lower post transplant length of stay, higher serum albumin, higher BMI and lower percentage weight loss in the previous 6 months compared to malnourished patients. The BMI of malnourished patients (23.873.4 kg/m 2 ) was within the healthy weight range. In Australia, it is estimated that 67% of adult males and 52% of adult females were overweight or obese in 1999-2000.
14 These findings are in agreement with other studies that have reported that malnourished cancer patients may have a BMI within the healthy or overweight range, with body fat masking loss of lean body mass. 9, 15 Malnourished patients had a significantly longer post transplant length of stay compared to well-nourished patients with 12% of the variance in length of stay being attributable to nutritional status. These findings are consistent with others that have found that malnourished hospital patients had a longer length of stay than wellnourished patients. 16, 17 It was anticipated that diagnosis or conditioning regimen might have been a contributing factor to length of stay, although these variables did not reach significance in the final model.
Guidelines for the nutrition support of patients undergoing bone marrow transplantation have been published recently. 2 A recommendation, based on expert agreement, was that nutritional assessment prior to transplantation should be performed. This study provides evidence to support this recommendation. Nutrition assessment tools such as the scored PG-SGA enable nutritional status to be assessed quickly, nutrition impact symptoms identified and appropriate nutrition support implemented. Raynard et al 2 presented decision trees outlining nutrition support options based on nutritional status and conditioning treatment. Implementation of evidence-based nutrition intervention guidelines such as these may provide further evidence of positive outcomes associated with nutrition support for patients undergoing HSCT. An advantage of the PG-SGA as a nutrition assessment tool is that the score can be used as an outcome measure in nutrition intervention studies as it may be more sensitive to changes in nutritional status than the global SGA rating. 13, 18 While this study may have limited generalizability due to the relatively small sample size and the retrospective design of the study, the findings do support previous research regarding poor nutritional status adversely affecting patient outcomes. In addition, the findings provide evidence to support the recommendation based on expert opinion that routine nutrition assessment should be performed pretransplantation contained in the practice guidelines for nutritional support in patients undergoing bone marrow transplantation. 2 In conclusion, malnutrition prior to PBSCT is associated with an increased length of hospital stay. Use of nutrition assessment tools such as the scored PG-SGA enable nutritional status to be assessed quickly, the nutrition impact symptoms to be determined and appropriate nutrition intervention implemented prior to and during admission. Routine nutrition assessment of patients prior to PBST should be undertaken.
